Copy for the designated Office (DO/US) 

PA' MT COOPERATION TREAT 


PCT EP01 03983 


From the INTERNATIONAL BUREAU 


PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 

To: 

EPPING HERMANN & FISCHER 
Ridlerstrasse 55 

An^^Q Mi'mrhan 

olmozj iviunuricn 
ALLEMAGNE 

Date of mailing (day/month/year) 

04 December 2001 (04.12.01) 

Applicant's or agent's file reference 
2000P1907 WO N 

IMPORTANT NOTIFICATION 

International application No. 

PCT/EP0 1/03983 

International filing date (day/month/year) 
06 April 2001 (06.04.01) 


1. The following indications appeared on record concerning 

□ 


X the applicant 


the inventor 


e agent 


□ 


the common representative 


Name and Address 


SEMICONDUCTOR300 GMBH & CO. KG 
Konigsbrucker Strasse 180 
01076 Dresden 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telepnone No. 


Facsimile No. 


Teleprinter No. 


2. The international Bureau hereby notifies the applicant that the following change has been recorded concerning: 


| | the person 


the name 


the address j | the nationality the residence 


Name and Address 

INFINEON TECHNOLOGIES SC300 GMBH & 
CO. KG 

Konigsbrucker Strasse 180 
01099 Dresden 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
| X | the receiving Office 
! | the International Searching Authority 

[ the International Preliminary Examining Authority 


The International Bureau of W1PO 

Authorized officer 



34, chemin des Colombettes 


Elisabeth KONIG 

1211 Geneva 20, Swrtzerland 



Facsimile No.: (41-22) 740.14.35 

Telephone No. : (41-22 

338.83.38 


Form PCT IB 306 (March 1994} 004506724 


| X | the designated Offices concerned 
I | the elected Offices concerned 
[ | other: 


For receives Office use only 


PCT # 

REQUEST 

International Application No. 

International Filing Date 

The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 


Name of receiving Office and "PCT International Application" 


Applicant's or agent s file reference 
(if desired) (12 characters maximum) 

2000P1907 WO N 

Box Nn. 1 TTTLE OF nWENTTON 

Gate etch process for 12 Inch wafers 

Box No. n APPLICANT 

Name and address: (Family name followed by given name, for a legal entity, full official 
designation The address must Include postal code and name of country. The country of the 
address indicated in the Box is the applicant's State (thai is, country) of residence tj no State 
of residence Is indicated below.) 

SEMICONDUCTOR300 GmbH & Co. KG 
Konigsbrucker Sir. 180 

D - 01076 Dresden 
DE 

I ! This person is also inventor. 
Telephone No. 
Facsimile No. 
Teleprinter No. 

State (that is. country) of nationality: 

DE 

State (that is, country) of residence: 

DE 

This person is applicant I 1 all designated »" designed Sates except I I ihe United Sta:cs [ I the Sutes indicated m 

rorlhV^ U States ^ teUniod Stats of America I I of Africa only L_J ihe Supplement Box 

Box No. Ill FURTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 

Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country. The country of the 
address indicated in the Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below ) 

VirinderGREWAL 

1850 Nantucket Circle, Suite 344 

Santa Clara, CA 95054 
U.S.A. 

This person is: 

[ J applicant only 

applicant and inventor 

[ | inventor only (ff tftisdteck-box 
is ft larked do not Jul in befow) 

State (that is, country) of nationality: 

DE 

State (thai is, country) of residence: | 

us J 

This person is applicant I 1 ill designated I 1 alt designed Sutes c«=pt <w> the United Slalet j | ihc St at« in^cifed «n 

for the purposes or I I States I J the United States of America ^ of America only | 1 tne Supplemental Box 

^ Further applicants and/or (further) inventors are indicated on a continuation sheet. 

Box No. TV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 

The person identified belcw is hereby/has been appointed to act on behalf i i 

of the applicants) before the compel International Authonties as: 2S a ^ ent U conwon representative 

Name and address. (Family name followed by given name, for a legal entity, full official 
designation. The address must include postal code and name of country) 

Epplng Hermann & Fischer 
Ridlerstrasse 55 

80339 Munchen 
Germany 

Telephone No. 

+49 89 500 329 0 

Facsimile No 

+49 89 500 329 99 

Teleprinter No. 

I 1 Address for correspondence: Mark this check-box where no agenr or common representative is/has been appointed and the 

1 J space abovp is used instead to indicate a special address to which correspondence should be sent. 


Form PCTVRO/lb; (f.ftt sheet) (July 1938) — -- - See Notes to tht request fo. 


Shccrt No. 2 


Continuation of Box No. Ill FURTHER JPLICANT(S) AND/OR (FURTHER) INVENTO 


If none of (lie following sub-boxes is used, this sheet should not be included in the request 
Name and address: (Family name followed by given name, for a legal entity, full official 


designation. The address must include postal code and name of country The country of th. 
address indicated in the Bex is the applicant's State (that is, country) of residence if no State 
of residence is indicated below ) 

Thomas MORGENSTERN 
Theodor-Fontane-Str. 7 
D - 01109 Dresden 
DE 


Tnis person is: 

I j applicant only 

[X] applicant and inventor 

I | inventor only (Jf tfusdvek-box 
is mated do tcif&oibeknvj 


State {that is, country) of nationality: 


DE 


State {lliat is. country) of residence: 


DE 


This person is applicant 
far the purposes of; 


□ all designated 
States 


| 1 *j all designated States except 


the United States of America 


£3 


the United States 
of America only 


□ 


the States indicated in 
the Supplemental Box 


Name and address: (Family name followed by gl^en name; for a legal entity, full official 
designation The address must include postal code and name of country The country of the 
address indicated in the Box is the applicants State (that is. country) of residence if no State 
of residence is indicated below) 


This person is. 


] 1 applicant on!y 

[ | applicant and inventor 

j | inventor only Qf tlusdieck-box 

is marked, do not fill in below) 


State (that is, country) of nationality: 


State (that is, country) of residence. 


This person is applicant 
for the purposes of: 


□ 


all designated 
Stales 


□ 


all designated Slates except 
the United States of America 


□ 


the United States 
of America only 


□ 


the States indicated in 
the Supplemental Box 


N3me and address- (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in lUe Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

| | inventor only (Jf \Ius6)eck-box 
is maTssd do not fill ut bek^v) 


State (that is. country) of nationality: 

State (that is, country) of residence: 


Thi 5 person is applicant 1 1 all des,gna:ed j 1 *)\ debated Suites except j 1 the Uni:cd States 1 | the States indicated in 

for the purposes of: [ | States LJ the United Slates of Arnenca I | of Amenea only | | the Supplement!. BOX 

Name and address (Family name followed by given name; for a legal Entity, full official 
designation. The address must include postal code and name of count iy The country of the 
address Indicated in the Box ts the applicant's State (that is. country) of residence if no Stare 
of residence is indicated below ) 

This person is: 

| [ applicant only 

f "| applicant and inventor 

[ 1 inventor only Qf t/riscJieck-bax 
is nxvked, do not fit vi behw) 

State (that is, country) of nationality: 

State (that is. country) of residence: 

This person is applicant | 1 a'l designated 1 j all designated Suites excepi I 1 tnc United Slates I | the States indicated m 

for the purposes or. I j States 1 1 the Un.ted States of America | | of America only | | the Supplemental Box 

[ j Further applicants and/or (further) inventors arc indicated on another continuation sheet. 


Box No. V DESIGNATION OF STATES 


Sheet No- 3 


The following designations are hereby made under Rule 4 9 (a) (mark the applicable check-bcxes, at least one nuts: be marked) 
Regional Patent 

□ AP AJUPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MWMaJav/i, SD Sudan, SZ Swaziland, UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 
l2 EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KC Kyrgyzsran, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting 
State 

£xj ep European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE 
Germany, 

DK Denmark, ES Spa.n, Fl Fin'and, FR France, GB United Kingdom, GR Greece, LE Ireland, IT Italy, LU Luxembourg. 
MC Monaco, NL Netherlands, PT Pcriugal, SE Sweden, and any o:ner State which 15 a Contacting State of the 
European 

Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina f aso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, 

GA Gabon, CN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting Stare of the PCT (if other fond of protection or treatment desired, specify 
on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 


n 

LJ 

AL 

Albania 

1 J Lj 

Les otho 

1 1 

AM 

Armenia 

1 1 T T 

T itHi in 1 1 

LimUijn 1 ii 

n 
LJ 

AT 

Austria 

n 11' 

LJ LL 

Luxembourg 

LJ 

AL' 

Australia 

1 1 1 V 
LJ L v 

Latvia 

n 

AZ 

Azerbaijan 

Q MD 

Republic of Moldova 

n 

LJ 

BA 

Bosnia and Herzegovina 

j j ytG 

SA 1 H 3 ^ M f 

LJ 

BB 

Barbados 

L J M K 

The former Yugoslav Republic of Macedonia 

n 

LJ 

BC 

Bulgaria 



n 
1 — 1 

BR 

Brtuil 

□ MN 

M n n 0 nl i □ 

n 

LJ 

BY 

Belarus 

LJ i> » w 

»V I d 1 J Wl 

1 1 

CA 

Canada 

□ MX 

Mexico 

1 — 1 

LJ 

CH and LI Switzerland and Liechtenstein 

□ NO 

Norway 

1 — 1 
□ 

CN 

China 

□ NZ 

New Zealand 

□ 

cv 

Cuba 

□ PL 

Poland 

□ 

CZ 

Czech Republic 

□ PT 

Portugal 

□ 

DE 

Germany 

□ RO 

Romania 

□ 

DK 

Denmark 

□ RU 

Russian Federation 

□ 

EE 

Estonia 

□ SD 

Sudan 

□ 

ES 

Sp3in 

□ SE 

Sweden 

□ 

Fl 

Finland 

□ SG 

S ; ngaparc 

□ 

CB 

United Kingdom 

□ S! 

Slovenia 

□ 

GE 

Georgia 

□ SK 

Slovakia 

□ 

CH 

G^ana 

□ SL 

Sierra Leone 

□ 

CM 

Gambia 

□ TJ 

Tajikistan 

□ 

CW 

Guinea-Bissau 

□ TM 

Turkn>cn is tar- 

□ 

HR 

Croatia 

□ TR 

Turkey 

□ 

HI 

Hungary 

□ TT 

Trinidad and Tobago 

□ 

ID 

Indonesia 

□ UA 

Ukraine 

□ 

IL 

Israel 

□ UG 

Uganda 

□ 

IS 

Iceland 

H LS 

United Suites of America 


JP 

Japan 



n 

KE 

Kenya 

□ tz 

Uzbckisian 

□ 

KG 

Kyrgyzsian 

□ VN 

Viet Nam 

□ 

KP 

Democrat Feop'c's Republic of Korea 

□ YU 

Yugoslavia 




□ zw 

^imbab^e 

n 

KR 

Republc o r Korea 

Check-boxes reserved for designating States (for 

n 

KZ 

Kazakhstan 

a national patent) which have become party to 

□ 

LC 

Saint Lucia 

issuance 

of this sheet: 

□ 

LK 

Sri Lanka 

□ IN 

India 

□ 

LR 

Liberia 

□ CO 

Colombia 


the purposes of 


Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9 (b) at! other 
designations which would be permitted under the PCT except any des'gnation(s) indicated in the Supplemental Box as bctng 
excluded from the scope of this statement The applicant declares that those additional designations are subject to confirmation and 
that any designation which 15 not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the 
applicant at the expiration of that time limit. (Confirmation of a designation consists of (he filing of a notice specifying that designation 
and the payment of the designation and confirmation fees Confirmation must reach the receiving Office within the \ 5 -month time limit ) 


Farm PCT'RO/101 ("second shcetl fJuiv 


St-*- Notes to the rtaucst form 


Box No. VI PRIORITY CLAIM 


Sheet No. 4 


Further priority claims are irrigated in the Supplemental Box 


Filing date 

Number ! 

WTierc earlier applicator is 

of earlier application 

of earlier application 

national application: 

country 

regional application.' 
regional Office 

international application- 
receiving Office 

\i<e rr < ( l ) 





16/C5'20C0 

C01 10456.1 


EPO 


>:cm (2) 





item (3) 






8 


The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the esrlier applications) (only if the earlier application was fled with the Office which for (he < 
purposes of (he present international opp/ication is the receiving Office) identified above as itcm(s): 1_ 
• Where ihe earlier application is nn aPRIO application, ti is mandatory to Indicate In (he Supplemental Box at least One country party to the 
Paris 

Convention for the Protection of Industrial Properly for which that earlier application was fled (Rule 4, lQ(b)(ii)) See Supplemental Sox. 


Box No. VII INTERNATIONAL SEARCHING AUTHORITY 


Choice or International Searching Authority (ISA) 
(if two or more International Scorching Authorities ere 
competent to carry out the international search, indicate 
die Authority chos&i, the fr^c -feller code may be used): 

ISA/EP 


Rcqu est to use results o f earlier sea re h; reference to that search (\f an enrher 
searcft has been carried out by or requested from the International Searching Authority): 


Date (day/n\ot\t)\/year) 
12/12/2000 


Number 
00110456.1 


C o u n try (or regictioJ Office) 
EPO 


Box No. VIII CHECK LIST; LANGUAGE OF FILING 


This international application contains 
the following number of sheets: 

request 

description (excluding 
sequence listing part) 

claims 
abstract 
drawings 


sequence listinc zarr 
of description 

Total number of sheets : 


4 
9 
2 
1 
2 


This international application is accompanied by the item(s) marked below: 


fee calculation sheet 

□ separate signed power of attorney 

El copy of general power of attorney; reference number, if any: 424 14 

□ statement explaining lack of signature 

5 □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

1 D separate indications concerning deposited microorganism or other biological material 

S. O nucleotide and/or amino acid sequence listing in computer readable form 

9, □ other (specify): 


Figure of the drawings which 
Should accorpp^ry ihc absincr I 

Lor»£uOgC Of filing Of the 

international application: English 

Box No. I\ SIGNATURE OF APPLICANT OR AGENT 


A 'cm to cvcfi sig ion t/v.u >dica:c (hcncjne of the pet so/ 1 si e> m <zcnd (he ccpoaiy tnwh ich the [Xi sot i stg \s Of such capacity is not cheats fan tending t?cp test) 
SEMICONDUCTOR300 GmbH & Co KG 


V. Fischer 

European Patent Attcmey 


Virinder GREWAL 



Thomas MORGENSTERN 


1 Datj of actual receipt of the purported 
international spoliation: 

2 Drawings 
n received 

[ | not received: 

3. Corrected date of actual receipt d„c to later but 
timely received papers or drawings completing 
the purported international application- 

4. Date of timely receipt of the required 
corrections under PCT AP.ic!e 1 1 ' 2) 

5 International Searching Authority 

(if fn-0 0> more flrC COtnocte*>t) : ISA/ 

C- 1 — | Transmittal of search copy delayed 
' until search fee is p?id. 

For International (Wcaii use onlv 

Date of receipt of tne reeord copy 
bv the Intemalionc! Bureau" 


! onn PCT'UO'tOI {last $Hec!) (Ji.,v 199? 


Ste Votes ic tlie tensest form 


►jq E? 5C0Z2rr? 


5 . 17- Z-j 



NN FISCHER 

Sheet No, 4 


m 


9 52032993 


d„vv* vr PoiowtTV ri aim PI FinMher Ofioncv.claimsjin: iadi«ilcd in the Supplement Bg^ 

Filing date 
of earlier application 

Number 

Where earlier application is- \ 

of esriler appl:canon 

national application; 
country 

regional application.* 

rejrionaJ Office 

international application; 
receiving Office 

uem (I) 

16/05/2000 

00110456 1 


EPO 


Ucm C2) 





iurm (3) 





\7" The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier applicatlon(s) (only if the earlier application was fled with tke Gffoe which for tha 
purposes of the present international application is the receiving Office) identified above as item(s): 1 

• Whtrr the earlier application is an APRJO application, it is mandatory to indicate In lAe Suppltmtaital ffax at least ene country party to the 

Paris 

Convention for r/ur Prnteeiion of Industrial Prapcrry for which that enrlUtr application was filed (Ru)e 4. JOfbJtll)). Sets Supplcmcntnt Box. 


Boi No. VII INTERNATIONAL SEARCHING- AUTHORITY 


Choke of InterAnUoual Searching Authority (ISA) 
(if fwo or more International Searching Authorities are 
compeierd to carry qui the utrervartanal sejzrdt, indicate, 
die Authority chosen; the teo-ieiier cade may he used); 

ISA/EP 


kcquc*t to utc retain of earlier seorch; reUranct to thit itirch Of an earlier 
search has been carried cul hy or requested from the International Searching Authority): 


Date (Jay/monih/year) 
12712/2000 


Number 
00110455/1, 


Country (or regional Office) 
EPO 


Box No. VUJ CHECK LIST; LANCUACC OF FILING 


This international application contains 
the following Dumber of sheets: 

request 4 

description (excluding q 
sequence listing part] 

claims : 2 

abstract 1 

drawings ; 2 

sequence listing purt 
of description 

Total number of sheets: 


18 


This international appliearlon is accompanied by the itcm(s) marked belo*; 

E fee calculation sheet 

S separate signed power of attorney 
copy of gcncml power of attorney; reference number, if any: 424 1 4 

□ statement explaining laek of signature 

□ priority documents) identified io Box No. VI as item(S): 


□ translation of international application into (language): 

□ separate indications ooruxming deposited rracrtusrjnrtisTn or oihcrbiologjca! iruxenaJ 
Q nucleotide and/or amino acid sequence ksring in computer readable form 

□ Other (specify): 


j-lgure of the drawing* which 
should accompany the abstract: 


1 


Language of filing of the 
Ipicmadonal application: 


English 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 


\kx* to €x^i slgnojutv, irxLcac As name of the xrxvi Pgndng a>ri die enpanty in wVu/jb the person Signs Of sudi capoxjy is not abacus from nxjdmg the request) 
SEM1CONDUCTOR300 GmbH & Co. KG 


V. Fischer 
European Patent Attorney 


Vlrlnder GREWAL Thomas MORG EN STERN 


1 . Date of actual receipt of (he purported 

international application: m _ 

2. Drawings 
Q received: 

pi no' received. 

3. Corrected date of acrual receipt due to later but 
timely received papers or drawings completing 
the pyported intemanonal apslicaHon: 

4. Date of timely receipt of the required 

r.nrreccinnK under TCT Arnclc 1 IC2>- - — 

S. inrernarlonai Searching Authority 

5 TransminaJ of search copy delayed 
1— 1 until search fee ic paid. 


^ For TntcmAb'nn»l Bureau use onlv 


Dare of receipt of \ht record copy 
by die Intemanonal Bureau 


Form PCT/RO'I01 (!xM sheet) (July 1098) 


See Notes to the request farm 


A 
\ V. 


t 12) I VI T.KN \1 ION Al \PPI l< VI ION IM Kl IMH l> I N DTK INK PVUM ( OOI'KK VI ION IKK. VIA < P< I » 


( l*>) World Intellectual Propertv Organization 

lnicrnalioiKi I Bureau 

(43) International Publication Date 
22 November 2001 (22.11.2001) 



PC I 


ii inn i 


(10) International Publication Number 

WO 01/88973 Al 


(51) 
CI) 
(22) 
(25) 
(26) 
(30) 

(71) 


Inter -national Patent ( lassificat ion": I 111 I 1 . 2 I 32 13 
International Application Number: P( 1 , 1 Po [ < 0 ^ 's > 
International Kilinji Date: f< Apt il 200 I OX- 0 1.2001 > 
Filing Language: bullish 
Publication language: I-.mjjIMi 


Prioritv Data: 

00] 1 04Mv I 


IM Ma\ 2000 i 1 (..0V200OI I P 


Applicant / '<>/■ jI! l^l".\//u/ Vl;/^". u w w / V: SKMI- 
( ()M)l ( TOR3IHI C;\1BH & CO. KC» |DI-./DI-|: 
Kuriis:shriickei Strafe ISO. OlOTn Dresden (1)1) 


( I S MORGF.NSTF.RV Thomas [DP I )| j 

I hiA'tk'T I ».niatie Strafe "7 0 1 ! O' I )re>Jen DP 1 

C4) Agent: F.PPINC H I' KM ANN & KIS( HKR kidlei 
sIuinnc ss . SO ; ;i * Mnneheti ' Dl > 


(SI) Designated States injtituhi! 


[ S 


(N4) Designated States < t\ : ji< >nui i: 1 uii>|van patent i A I . HP. 
( II. ( A. DP. Dk. 1 S. 1 I. I k ( ih. (ik. II-.. II. I I . Ml . 
M PI. SI . 1 ki 

Published: 

u :/// murthil if'/t// /; refer/ 

/'t'/c/v /'/<. e\fif\i/a>n o- the lime limit n>r ,irfi^ n>.i:'K T the 
^.Ljitns l:n J !o he refuhhsiieJ iti the event < «' tweift <>t 
umenJmenis 


(72) 
(75) 


I n\ en tors; and 


/f/- / u ("letter L r^/<_ \ other ahhrevuil t< >ns. refer fa the "< iuui- 


hixetitors/ Applicants Mr./- / s <>nl\>: (iRFWAl.A irimler t ^'/^ ( 'r\/o \hiv\ % \ iLinon.s" u'/'feufin-j ut the t\yi*i- 

[1)171 S|: Suite >4P issti Nanluekel I irle. Santa C "Kir. 


ssue > >■ l tie /'< 7 < rurelli 


(54) Title: (i.UP 11(11 PkOCPSS P( >K 12 INCH WAI I kS 



WO nrxs»>V3 




GATE ETCH PROCESS FOR 12 INCH WAFERS 


r ield of :i:e invention 


The present: invention relaxes tc the fabrication of inte- 
grated circuits and more particularly to a method for fabri- 
c a t i ng a s t a c ked ga t e a r r a y on a wa f e r v; i th a d i a me ter of 1 2 
inch . 


The transition to 12 inch wafer sice requires new equipment: 
for the fabrication of integrated circuits. In particular, 
there is a need to provide ncv; etching machines which are 
able to etch patterns on these wafers wtich high quality. 

US 5,591,301 A discloses a method of plasma etching a gate 
stack cn silicon. The met nod uses a reaction chamber fitted 
with an electrically conductive planar coil disposed outside 
the reaction chamoer and adjacent to a dielectric window 
mounted in a wall of the reaction chamber. The conductive 
planar coil is coupled to a first radio frequency source . The 
reaction chamoer further comprises a wafer support mounted :n 
the reaction chamber in a direction parallel to the planar 
coil .and coupled tc a second radio frequency source. The 
power applied to the planar cool is set to 1 to SCO Watts and 
the power applied t o the substrate support is limited tc 5C 
to 2 0 0 Watts during etching. The prior art method provides 
good etch rates and selectivity and prevents undercutting of 
oate stacks during etehiuo. 


Background of the Invention 
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US 5,529,13^ discloses a method in which a reaction chamber 
is used :o ez:h a wafer with a diameter of 6 inch. Tne reac- 
tion chaccer is provided v; i t h a top inductive coil and a cot - 
com electrode, botn connected to radio frequency sources. The 
pcv;er of :he top;- coil of the reaction chancer is preferably 
adjusted to between 0 and 2 00 Watts. The power of the bottom 
electrode of the react: ion chamber is preferably adjusted to 
between 5 0 and 2IO Wat is. After the wafer to be etched is 
placed into toe reaction chamber the reaction chamber is 
evacuated down :o between 5 mi Hi -Terr and 15 milli-Torr. 
His h i no g a s e s are t he u fed in: o t he re act! o n c hamib e r and t he 
coil and electrode are then energised to convert these etch- 
ing gases into plasma. The etching operation is per f armed in 
a single step and provides an etch ratio of approximately 1:1 
for the materials of the gate stack. The uniformity of the 
etch is better than 5% . The resulting rate of e tilling on the 
a b o v e s t a t e d conditions is approximately 25 0 nm / m i n . T h e 1 o w 
power etching method provides gate stacks without undercut- 
ting or notching. 


Currently suitable etching methods are needed for processing 
wafers with a diameter of more than 12 inch. It is a commonly 
held belief in the art that the etch parameters optimised for 
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I t is therefore an object: cf the present invent for. to provide 
an optimised process for etching gate stack arrays on 12 inch 
wafers . 


The invention provides a method for fabricating a stacked 
gate array on a semiconductor wafer with a diameter of more 
than 6 inch. The method includes providing a reaction cham- 
ber, having an upper inductive means and a lower capaoi tive 
means. The power settings of the upper inductive means are 
adjusted to obtain a uniformity better than 10% in etching a 
wafer with a diameter of 8 inch at a rate of etching between 
50 and 5 0 0 rm/min. Then a wafer with a diameter of more than 
1 inch is placed into the reaction chamber and is etched to 
provide the stacked gate array. 

According to the invention the parameter optimised for an 3 
inch process can no ported to a 12 inch process without 
changes. Therefore there is no need to apply any scaling 
1 aws . 

In particular TCP and DPS etching machines can oe used with- 
out changes to the etching parameters for etching 12 inch -wa- 
fers . 


For a detailed understanding of the present invention refer- 
ence should be made to the following detailed description 
taken in conjunction with accompanying drawings, wherein: 


Summ ary 


of the invention 


Brief 


rescrictton oo the Drawings 
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Figure I is a :ross section of a slacked gate array before 
etching; 


is a :r.:ss se::: 
et thing ; 


a stacked crate arret 


arter 


Figure 3 is a cross section of a DPS reaction chamber ; and 


Figure 4 is a cross sect ton of a TCP reaction chatter 


Detailed Description of the invention 


The present invention described in detail herein is directed 
15 towards a method for anisot topical ly etching multi-layer gate 
structures. Figure 1 shows a mvlti- layer sequence of a gate 
array 1 before etching. Such stacked gate arrays 1 are fre- 
quently implemented in Dynamic Random Access Memories (PRAM) . 
The mul to - layered sequence of the stacked gate array 1 com- 
20 prises a substrate 2 which is covered by an oxide layer 3. 
Usually the substrate 2 is made of silicon and the oxide 
layer 3 is made of silicon oxide. Above the oxide layer 3 
there is a polysil icon layer which is in turn covered by a 
metal layer 5 made of si 1 icides such as, tor example, WFi or 
23 TiSi. Finally a nt-.sk layer 6 is provided, usually made of ni- 
t r ids such as S i M . The mask 'layer 6 is patterned by means of 
a photoresist not shown in figure 1. The mask .layer 6 is used 
to pattern the underlaying metal layer 2 and polysil icon 
layer 1 in an etching process. 

The result of the etching process is shows, .in figure 2. The 
metal, layer 5 and the polys:! 1 icon layer 1 have been etched in 
order to provide the array 1 comprising various gate stacks 
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2 0 


The etching process must fulfil several demands. In particu- 
lar nc chancres of critical dimensions (CD) mav occur. There - 


r ere tne etcmno trceess mat' 


cut t ma 


. n not ciun 


uvsiricon laver a mav not re un- 


dercut in order tc maintain the critical gate width. Further- 
more the etching process must be uniform over the area of the 
wafer. Therefore uniformity is required to be less than 10%, 
preferably 5% over the area of the wafer. The term uniformity 
is one of the key parameter well known in the art. In deter- 
mining the uniformity the thickness of the residual oxide 
layer 3 is measured on 43 places on c he 'wafer . Then the uni - 
fomity calculates according to the formula: uniformity equals 
maximum thickness minus minimum thickness divided by two 
times t h e m e a n va 1 u e . 

A further requirement is the safe stepping of the etching 
process on the oxide layer 3. In current processes the thick- 
ness of tne oxide layer 3 amounts to about 5 nm and there is 
a tendency to further reduce the thickness of the oxide layer 
3 . As an undamaged oxide layer is necessary for tne electri- 
cal isolation or the colvsilicon laver acrainst a channel in 


t h e s ub s t r a t - 
oxide 1 aver . 


r tne e t c n i nci o r o c 


stop sarely on the 


25 


hicn as possibl 
speed duronv th- 


ing process. In such a process etching is 
crptieii of etching gas partic].es on the sur- 


one way to :u_: 
physical dry ev 1 " 
performed by ad: 
face of the material to 
chemically react with atoms ok the- mater i al to be etched. Fi- 
nally a desorpt i on process t a ke s place. 1 n particular, ions 
i mo i no i nq on the surface to b e e t c h e d transfer the kinetic 
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energy cr. the reac::on produce such char the reaction prod- 
uces are able to depart dron; the surface of the material :c 
be etched. 


5 For etching the gate stacks 7 toe etching gas reuse contain 
components which are able to- react with the materials used 
for the gate seac.o 7. Consequently the etching gas used for 
etching the metal 5 made cf a silicide contains HC1 , Cl 2 and 
NF 3 . For etching the polys! 1 ic on layer 4 the etching geis ccn- 
10 tains gases like HCl, Cl : and Q 2 . When the oxide layer 3 is 

approached these gas components are replaced by H3r and G 2 or 
Cl 2 and 0 2 in order to reduce the etching rate and to provide 
a safe stopping on the oxide layer 3 . 


15 Figure 3 shows a DPS reaction chamber in which the etching 

process is carried out. Tne acronym DPS is well known in the 
art and stands for Decoupled Plasma Source. It designates 
etching machines built by LAM Research, Fremont, California. 


30 The DPS reaction chamber S comprises a bet: tore wall a and is 
acted by an upper wall 11. A hor.com electrode 12 supporting 


wafer 13 is placed parallel to the bottom wall 


torn 


electrode 12 is coupled to a first radio frequency source 
which supplies a radio frequency with a power of j t o 201 
Watts to the bottom electrode 12. Trie side wall 12 is 
grounded. The DPS reaction chamber 8 further "emprises a coil 
If above the domed upper wall 11. The ccii It is connected to 
3. second radio frequency source 12 that supplies a radio fre- 
quency with a power between 150 and 6 00 Watts to the ceil 15 . 
The domed upper wall 11 is made of a dielectric material such 
as Al^Ch. . Consequently, the magnetic field produced by the 
coil can enter the reaction chamber and induce currents in a 
plasma It contained in trie TPS reaction chamber. 
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jue t c- t he in ioh-rr mob i 1 i t v o f elect ro n s the bo t t gti electr o de 
12 is negatively merged against the plasma 1" so that posi- 
tively charged ions screamed in the plasma 17 are a omelet- 


te eo 


.ne 


their kinet i 


on tne 


teen ct tne ret torn e„ecercte 12. me ion. 
vofer 13 drive tne react ims by deposing 


c enerav at tne surface or tne w a t e r 13 . Further 


Tiore , desorption of the reaction products takes place. The 
reaction products are removed from the DPS reaction chamber 6 

are replaced by a new etching gas fed 


by an exhaust 1 3 an 


oto the til rea 


-ten chamber by an inlet 19. 


15 


Figure 4 shows a cress section of a TCP reaction chamber . The 
term TCP is an acrorvm well known in the art and stands for 


Trans format c-r Coupled Plasma. It desigt 
manufactured by Applied Materials, Sent 


etcninq macmnes 


a Clara, California 


The Tib' reaction member 20 differs from the DPS reaction 
chamber S bv the share of tne upoer wall 11. The TCP reaction 


chamber 2 0 is orcvided with a flat 


us tance 


between the bottmom electrode 12 and the upper coil is 16 
centimeter. In TCP reaction chambers for 3 inch wafers the 
distance usee, to oe 12 milt imeier . The volute of the: TIP lv 


5i c 1 1 o n c n a mo e r s 


tor conventional TCP 

In particular the coil it of the- TCP reaction chamber 2 C i: 
fed by a radio freauorrv with a ocv;er between 50 and 310 


Surprisingly it has turned cut tha 
:ers cm be used far etching 12 in 
mm wafers. In particular the pew 


.ne same et mi rig parame- 
wafers as for etching S 
supplied to the ceils 1: 


can be left unchanged in order tc fulfil the re oui rements 
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S 

mentioned above. This is mainly due no the fact that the 
etching process is basically ohemicaily driven. For maintain- 
ing a nigh etching rate it is therefore sufficient to supply 
enougn etcnmg gas particles v/hith can be adsorbed to the 
surf a se of the material to be etthed and to supply ions with 
a kinetic energy high enougn to drive the chemical reaction 
and the desorpt ion of the reaction products from the surface 
of the material to be etched. 


10 These conditions can be met by operating the DPS reaction 

chamber 3 .and the TCP reaction chamber 2 0 at etching parame- 
ters which do noc depend on the size of the wafer to be 
etched. Therefore the DPS reaction chamber 6 and the TCP re- 
action chamber 2 0 can be operated in etching 12 inch wafers 

15 at the conditions for etching 8 inch wafer. Tabic 1 contains 
a detailed example for an etching process using the E'PS reac- 
tion chamber 3: 
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Wal 1 t emne nature 
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The etching process in table 1 comprises a first step of 
etching WSi x during 17 seconds. The step is followed by ecch- 
i:ig the polys il icon layer 4 fcr about 27 seo-:v±s until the 
endpoint is reached. Finally sorr.e overetching cakes place for 
about r 1 seconds. 
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We claim: 

1. A retried for fabricating a stacked gate array a semi 
ccr.:u::cr wafer with a diameter of more than 8 inch compris- 
ing the steps of : 

F'rcviding a reaction chamber having an upper inductive 
means and a lower capaeit i ve means; 

Adjusting power settings of said upper inductive means for 
obtaining a uniformity beoter than 10% in etching a wafer 
with a diameter of S inch at a rate of etching between 5 0 
and 5 0 0 nm / m i n ; 

E lacing sai d v:afer with a diameter of more S inch into 
said reaction chamber; and 

Plasma etching said wafer with a diameter of more than S 
inch to provide said stacked gate array. 

2. The method according to claim 1, wherein 

said stacked gate array comprises a layer of polys i 1 i con on 
layer of oxide. 

3. The method according to claim 1, wherein 

said slacked gate array comprises a layer of polys ill con , a 
layer of tongs o en- s 1 1 i con and a layer of ox:.de. 

4 . The method according to claim 1, wherein 

said stacked gate array comprises a layer of polys il icon, a 
layer of tit annum -si 1 1 con and a layer of oxide. 

t. The method according to- claim 1, wherein 

said seep of plasma etching comprises the steps of: 

reeding at least one etching gas into said reaction cham- 
ber ; 

Energising said inductive and capaci t ive means to convert 
the etching gas into a plasma to etch said wafer. 
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i: 

6. The meth:d according :o claim 5, wherein 

the gas f 1 ow , che pressure an: che temp-erature cf said etch- 
ing gas is such thac said a is orpt ice: race is nigger than a 
desorpticu race of g is particles on a surface cf said wafer. 


7. The method according to claim 5, wherein 

further che method comprises the step of recreating said re- 
acc icn chamber before said step cf plasma arching. 


8. The mcthcd according to claim c, wherein 

said etching gas comprises at lease one gas of the group HCl , 
CI 2 , NF 3 , C'2 and HBr. 

9. The method according to claim 1, wherein 

said power of said upper inductive means is adjusted to be- 
tween 5 0 and £00 Watts. 


10. Trie mcthcd according to claim 1, wherein 

said power cf said lower capacitive means is adjusted to- be- 
tween about 0 and 200 Watts . 


11. The method according to claim 1; further comprising 

the step cf adjusting said lower capacitive means to a power 
setting of less than 3 00 Watts. 

12. Tne method according to clenm 11, wherein 

said power of saod upper inductive means is adjusted to be- 
tween :G and 500 Waits and said power of said lower capaci- 
tive means is adjusted to between 0 and 200 Wafts . 

13. The method according to claim 1, wherein 

the power cf said upper inductive means is adjusted to obtain 
a uniformity of better than 0 " in etching a wafer with a di- 
ameter cf 8 inch at a rate cf etching between 200 and 400 
nm/min . 
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